The experimental simulation results show that although APDCDM has the same receiver sensitivity as TDM but it is able to support higher distance and higher bit rate than TDM.
I. INTRODUCTION
The success and the increasing diffusion of systems have made bandwidth a scare resource. There for efficient use of the limited available band width is mandatory. Consider a two-way system in which many users share a common channel.
Whenever the transmission capacity of a medium linking two devices is greater than the transmission needs of the devices, the link can be shared, much as a large water pipe can carry water to several separate houses at once. Multiplexing is the set of techniques that allows the simultaneous transmission of multiple signals across a single data link. There are several techniques for dividing one channel among many users simplicity is the appeal of Time Division Multiplexing [1] while flexibility is the natural advantage of Code Division Multiplexing [2, 3] . In the optical domain wave length division multiplexing [4, 5] and optical polarization based multiplexing [6] are the options. The former is the widely used, but a costly one. The goals of all multiplexing techniques are to support as many users at as high speed and at the lowest cost possible [6, 7] .
With respect to the signal format, the nonretum-to-zero (NRZ) format is adopted in multiplexing systems. The return to zero (kZ) format is however, recognized to generally yield better receiver performance [8] . Recent [10] so that more than one channel can be transmitted in single wave length. However these methods are not economical and are difficult to realize. Realizing this problems in this paper we introduce APDCDM based on RZ duty cycles which allows signal multiplexing to be performed economically in the electrical domain, By using return-to-zero (RZ) modulation format and simple amplitude modulation (AM) the capacity of 7.5Gb/s per optical channel is achieved by using 2.5 Gb/s transmitter and receiver. This achievement shows that APDCDM can become a potential altemative, towards increasing the transmission capacity tremendously. In section II of the article the basic properties of APDCDM are explained based on theoretical analysis. The results from the simulation study are discussed in subsequent section followed by a conclusion.
II. THE WORKING PRINCIPLE
The absolute polar duty cycle division multiplexing (APDCDIV) is based on having each channel modulated with a unique RZ duty cycle. In this technique each multiplexing user transmits bit '0' with zero volts and for the case of bit one, the odd users transmit with +A volts and the even users transmit with -A volts. Based on the linear distribution of duty cycle, the multiplexing user transmits bit 1 within Ti second which is calculated as (1) ]uxr Ts J (Seconds) tn+l Where Ts is the time slot and n is the number of users. The first user has the shortest pulse width which is calculate using equation (1), when i =1 and the nh user has the longest pulse width, when i = n. Therefore, different users share the communication medium to transmit in the same time period T, and at same carrier frequency but over different duty cycles. Based on the 2 possible bits combination, each of these combinations produces a unique symbol for the absolute polar multiplexed signals. Having the knowledge about this uniqueness at the receiver side, the original data for each user can be easily distinguished and recovered by taking one sample per slot for 'n+I' slots per 'Ts' seconds. This technique allows for automatic bit error detection and correction based on the sequence of sampled amplitudes per symbol duration for the oase of multiplexing 'n' users. If only one sarnp le per slot is taken, then, the first sample (taken from the first slot), has [(n+l)/2] +1 levels (when n is odd), and (n/2) +1 possible levels (when n is even) possible levels. The second sample (taken from second slot), has (n+1/2 and (n/2) possible levels when 'n' is odd and even respectively. While the n sample has only two possible levels (0 or A volts), and the last sample has one possible level which is 0 volts.
There are n+± number of slots per symbol in the multiplexed signals. A11 of these slots have an equal duration that oan be oaloulated using equation (2) , , j , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , j , - Figure 1 show the simulation setup used in this simulation study. As the RZ pulses have b een reported as the more robust coding technique, for each user in TDM and APDCDM Return-to-zero format pulse generator is used, the output of the RZ modulator for user I ,user2 and user3 is fixed to a duty cycle of 25%, 50C% and 7 5% respectively and for TDM fixed to 50%. The launched peak power of all users is identical. All users' data are multiplexed via a power combiner (electrical adder) to produce a combined signal. To prevent of having positive and negative levels, the absolute circuit is used after the combiner to have only positive level. Figure 2 (a) depicts the comrbined signal before absolute circuit in the system, in time domain, while Figure 2(b) shows the ab solutized combined signal in optical fiber. Multilevel stair-case patterned signal is produced depending on the bit sequence of each user. This multilevel signal is the key elenment that enables the signal demultiplexing in the electrical domain at the receiver. At the receiver (Figure 3 ), the optical signal is detected by the photodiode and passed through a clock recovery circuit. Then it is leading to sampling circuits, as illustrated in Figure  3 
IV. RESULTS AND DISCUMION
In this simulation tie tests were caied out fr t to-back receiver sensitivity and also for the eff and bit rate on BER. Various impairment considered, including chromatc dispersion effects. Figure 4 shows the receiver sensitivity of system for all the three channels in comparisor TDM usin g 50 % of return-to -zero at 7.5 Gb/s. 
